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Abstract

BACKGROUND—Around 10% of adolescent students under 18 years have current asthma. 

Asthmatic adolescents smoke as much or more than non-asthmatic adolescents. We explored the 

association between exposure to mass media and social networks’ influence with asthmatic 

student smoking, and variations of these exposures by sex.

METHODS—This study included 9755 asthmatic and 38,487 non-asthmatic middle and high 

school students. Secondary data analysis incorporated the complex sample design; and univariate, 

bivariate, and logistic regression statistics.

RESULTS—Asthmatic students had greater odds of smoking than non-asthmatic students. 

Asthmatic female students were more likely than asthmatic male students to have been exposed to 

secondhand smoke in rooms or cars and to smoking actors, but less likely to associate smoking 

with intent to wear tobacco-marketing products, or with looking cool/fitting in. Asthmatic male 

and female students, who have smoking friends, were exposed to secondhand smoke in rooms 

(only girls) or cars, intended to smoke if best friends offered cigarettes, or received/bought 

tobacco marketing products had greater odds of smoking than other asthmatic students.
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CONCLUSIONS—The observed associations suggest the need for general interventions to 

reduce middle and high school students’ cigarette smoking as well as targeted interventions for 

asthmatic adolescent students.
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Asthma is a common chronic disease among adolescent students, and was one of the 5 most 

common reasons for pediatric treat-and-release for emergency department visits among 5- to 

14-year-old children in 2010.1 In 2013, 26.3% of high school and 23.5% of middle school 

students in Maryland reported ever having been told by a doctor or nurse that they had 

asthma.2 Avoidance of smoking and exposure to secondhand smoke has been recommended 

for people with asthma,3 because persons with asthma who smoke experience higher rates of 

hospitalization and reduced quality of life when compared with non-smokers with asthma.4 

Previous studies have found that adolescents with current asthma smoke as many or more 

cigarettes than adolescents without asthma.5-8 For example, adolescents reporting having 

had an asthma episode or attack are more likely than other adolescents to report lifetime 

daily cigarette use and current frequent cigarette use.5 In addition, a recent study has shown 

that high school students with asthma have a higher prevalence of hookah smoking than 

other students.9

Despite the large number of studies identifying relationships between peers, school 

programs, family members, and media for adolescent smokers,10-13 our understanding of the 

role of these factors for asthmatic adolescent smokers remains limited. Previous studies of 

asthmatic adolescent smoking have examined environmental smoking exposure, alcohol, 

communication with parents, as well as intrapersonal factors such as autonomy, depression, 

smoking prevalence, asthma management.6,14,15

Sex has an impact on adolescents’ school social networks including peer selection, 

patterning of peer ties, and peer influence making.16 Research is needed to explore whether 

and to what extent exposure to smoking in mass media has a similar influence on adolescent 

tobacco use and variations by sex.17 This study aims to determine whether exposure to mass 

media and school social networks’ influence are associated with current smoking status 

among asthmatic adolescent students by sex and if these associations vary by sex.

METHODS

Participants

This is a secondary analysis of cross-sectional, complex sample survey data from the 2006 

Maryland Youth Tobacco Survey (MYTS). A 2-stage sampling process involving school 

and classroom level sampling included a total of 48 strata: 24 strata for Maryland's 24 

political jurisdictions, 1 substratum of middle schools, and 1 substratum of high schools for 

each political jurisdiction.
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Procedures

Paper-and-pencil format questionnaires were self-administered during October-December 

2006 in individual classrooms or in alternative locations using Centers for Disease Control 

and Prevention (CDC) protocols for administration. A total of 82,500 adolescents from 308 

high school and middle schools were selected, for an overall response rate was 86.7%. For 

this article, adolescents were excluded if less than 12 years of age or older than 17 years of 

age (N = 9658); responded “don't know” to the question about asthma (N = 5400); or had 

inconsistent responses to the smoking questions such as reported smoking a cigarette 1 or 

more days during the past 30 days but had not smoked at least part of a cigarette in the past 

30 days (N = 19,200). The initial descriptive analysis includes 9755 asthmatic and 38,487 

non-asthmatic adolescents (Table 1).

Definitions of Outcomes and Predictors

We considered participants as having asthma (asthmatics) if they self-reported that a doctor 

or a nurse ever told them that they have asthma. Participants were categorized as 

nonsmokers if they answered they have never performed any of the following behaviors: (1) 

tried cigarettes even 1 or 2 puffs; (2) smoked a whole cigarette; and (3) smoked a cigarette 

in their entire life. Participants were categorized as current smokers if they had smoked 

cigarettes 1 or more days during the past 30 days and had smoked at least part of a cigarette 

in the past 30 days. Participants were asked to indicate which racial/ethnic group best 

identified them: American Indian or Alaskan Native, Asian, Black, or African American, 

Hispanic or Latino, Native Hawaiian/Pacific Islander, White.

Predictor variables included exposure to mass media messages including exposure to 

Internet cigarette/tobacco ads, actors using tobacco on TV or in movies, athletes using 

tobacco on TV, and convenience store or gas station tobacco advertisements; receipt/

purchase of anything that has a tobacco company name/picture on it; intention to wear 

anything that has a tobacco company name/picture on it. Other predictor variables included 

role modeling of social network members such as having close friends who smoke 

cigarettes; smoking allowed at home; exposure to secondhand smoke in room or car; 

thinking smoking cigarettes makes young people look cool/fit in. Influence from social 

network actors predictor variables included intention to smoke if best friends offer cigarette; 

receipt of explanation from parents/guardians on dangers of tobacco use and warning them 

not to smoke cigarettes; belief that smokers have more friends; and receipt of classes about 

why young people smoke and effects of smoking cigarettes.

Statistical Methods

Analytic weights were constructed to reflect the likelihood of sampling each student, adjust 

for non-response, and allow the data to be generalized to Maryland's adolescent student 

population. To examine individual characteristics of asthmatic adolescent student 

nonsmokers versus smokers, we dichotomized dependent and predictor variables. Kappa 

statistics were used to test collinearity between independent variables18 using unweighted 

data because the SPSS 18.0 (SPSS Inc., Chicago, IL) complex sample feature cannot 

perform this analysis.

Kanamori et al. Page 3

J Sch Health. Author manuscript; available in PMC 2015 May 13.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Bivariate logistic regression analysis determined whether there was differential exposure to 

mass media, social network factors, and social networks’ influence by sex. Further bivariate 

logistic regression tested whether exposure to mass media, social network factors and social 

networks’ influence was associated with smoking status by sex; factors with significant (p 

< .05) associations were then entered in 3 multivariate models (Tables 2-4). The association 

between outcome and predictor variables was measured using logistic regression modeling 

(odds ratio [OD] and 95% confidence interval [CI]). Estimates with a Relative Standard 

Error (RSE) greater than 30% were considered unreliable and not reported. All multivariate 

models controlled for high school level, self-perceived health status, and income. SPSS 18.0 

was used to perform statistical analysis, taking into account the complex sample design and 

analytic weights.

RESULTS

Table 1 presents descriptive characteristics for asthmatic and non-asthmatic adolescent 

students including 1366 asthmatic and 4157 non-asthmatic adolescent current smokers. 

About half of all adolescents were girls (49.4%), or had a weekly income of $10 or less 

(45.7%). The largest racial/ethnic groups in the sample were Whites (48.6%) and Blacks 

(37.7%) followed by Latinos (5.5%), Asians (%.4%), American Indians/Alaskan Natives 

(1.9%), and Native Hawaiian/Pacific Islanders (0.9%). Most adolescents were enrolled in 

high school (62.2%), and almost all self-perceived their health status as good, very good, or 

excellent (93.4%).

The odds of being a smoker were greater for asthmatic adolescent students (OR = 1.36, 95% 

CI 1.25, 1.48) compared to non-asthmatic adolescent students (not shown). Asthmatic 

adolescents had greater odds of smoking than non-asthmatic adolescents regardless of sex, 

race/ethnicity (with the exception of American Indian/Alaskan Natives, Latinos, and Native 

Hawaiian/Pacific Islanders), education, weekly income, and self-perceived health status 

(Table 1).

Exposure to Mass Media Factors Among Asthmatic Adolescent Students

Asthmatic girls were more likely than asthmatic boys to have seen actors using tobacco on 

TV or in movies, but less likely to have the intention to wear something that has a tobacco 

company name or picture on it (not shown). Asthmatic adolescent students were more likely 

than their non-asthmatic counterparts to have received, bought, or have the intention to wear 

something that has a tobacco company name or picture on it (not shown).

Association Between Mass Media and Current Smoking Among Asthmatic Adolescent 
Students

Asthmatic adolescent students, who had received, bought, or have the intention to wear 

something that has a tobacco company name or picture on it had greater odds of smoking 

than those who had not received, bought, or intended to use such products (Table 2). 

Asthmatic adolescent boys who had seen athletes using tobacco on TV had greater odds of 

smoking than those who had not seen them.
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Exposure to Social Network Influence Factors Among Asthmatic Adolescent Students

Compared to their non-asthmatic counterparts, asthmatic adolescent students were more 

likely to have close friends who smoke (OR = 1.21; 95% CI = 1.13, 1.30), have been 

exposed to secondhand smoke in a room (OR = 1.17; 95% CI = 1.10, 1.25) or in a car (OR = 

1.17; 95% CI = 1.10, 1.24), think cigarette smoking makes adolescents look cool or fit in 

(OR = 1.16; 95% CI = 1.08, 1.24), have the intention to smoke if one of their friends offered 

them a cigarette (OR = 1.13; 95% CI = 1.06, 1.21), or think that smoking adolescents have 

more friends (OR = 1.12; 95% CI = 1.04, 1.18), (not shown). Asthmatic adolescent students 

were less likely to have attended classes regarding the harmful effects of smoking (OR = 

0.88; 95% CI = 0.83, 0.94) than their non-asthmatic counterparts (not shown). Asthmatic 

adolescent girls were more likely than asthmatic adolescent boys to have been exposed to 

secondhand smoke in a room (OR = 1.42; 95% CI = 1.25, 1.61) or in a car (OR = 1.27; 95% 

CI = 1.12, 1.50), but less likely to think smoking cigarettes makes adolescents look cool or 

fit in (OR = 0.69, 95% CI = 0.60, 0.79) (not shown).

Association Between Social Network Factors Only and Cigarette Smoking Among 
Asthmatic Adolescent Students

Asthmatic adolescent students who reported having close friends who smoked cigarettes 

(other students), having been exposed to secondhand smoke in a room (girls) or in a car 

(boys and girls), and having the intention to smoke if one of their best friends offered them a 

cigarette (boys and girls) had greater odds of being a current cigarette smoker (Table 3).

Association Between Both Social Network and Mass Media Factors and Cigarette Smoking 
Among Asthmatic Adolescent Students

The third comprehensive multivariate model showed that friends play a crucial role in 

asthmatic adolescent smoking (Table 4). Asthmatic adolescent students who reported having 

at least 1 close friend who smoked cigarettes (boys and girls), secondhand smoke in a room 

(girls) or in a car (boys and girls), an intention to smoke if one of their best friends offered 

them a cigarette (boys and girls), and having received or bought anything that has a tobacco 

company name or picture on it (boys and girls) had greater odds of smoking than their 

counterparts who were not exposed to these factors.

DISCUSSION

Our study confirms previous study findings suggesting that asthmatic adolescent students 

are more likely to smoke compared to non-asthmatic adolescent students.5 According to a 

report from the Surgeon General (2010), the evidence is sufficient to conclude that there is a 

causal relationship between adolescent active smoking and wheezing severe enough to be 

diagnosed as asthma in susceptible child and adolescent populations.19 Results from a 

longitudinal study (22 months) among 7426 Dutch adolescents aimed at investigating 

whether smoking was predictive of asthma development or whether asthma predicts 

smoking onset among adolescents suggested bidirectionality: On the one hand, having 

asthma symptoms predicted smoking onset, and on the other hand, baseline smoking was 

found to increase the risk of developing asthma and asthma symptoms.20 This research also 

found that adolescents with current diagnosed asthma who started smoking during the 

Kanamori et al. Page 5

J Sch Health. Author manuscript; available in PMC 2015 May 13.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



course of the study were more often regular smokers than experimenters, indicating an 

accelerated development in smoking behavior among adolescents with asthma. 20 It has 

been suggested that some adolescents experiencing more asthma symptoms may become 

regular smokers because of the short-term anti-inflammatory effects of smoking on allergic 

inflammation caused by one or several of the known components in cigarette smoke.20

This is one of the first studies with a large sample size that analyzes the association between 

smoking among asthmatic adolescent students with school social networks’ influence and 

mass media factors by sex. Another strength of our study includes the diversity and 

representativeness of the general population of adolescent students in Maryland middle and 

high schools. Multiple questions assessed exposure to media and social networks’ influence.

Some limitations should be acknowledged. First, we used a single question to determine 

self-reported asthma status because medical records were not available. Individuals who had 

previously been diagnosed with asthma but did not currently have asthma could not be 

identified. Second, self-reported smoking status was not biochemically verified, and 

questions were not asked in the parent survey about hookah use. Third, the cross-sectional 

study design did not allow an assessment of the temporal sequence of asthma and smoking, 

or for causal inferences to be made regarding predictor variables. The associations observed 

in our study therefore need to be confirmed with future longitudinal studies using 

independently verified measures of asthma and smoking status. Fourth, exposures to mass 

media factors were estimated with single questions. Fifth, we did not follow up to determine 

whether tobacco usage/paraphernalia intentions were performed. However, we are using 

standardized questions to assess the proportion of adolescents who would ever use or wear 

something that has a tobacco company name or picture on it. Finally, this study is based on 

the most recent available data at the time of data analysis (2010 data are now available). 

Because the prevalence of cigarette smoking (2006: 10.0%; 95% CI: 9.5%, 10.5% and 2010: 

9.6%; 95% CI: 9.2%, 10.0%) among middle and high school students and the lifetime 

prevalence of asthma (2006: 13.1%; 95% CI: 11.5%,14.7% and 2010: 16.4%; 95% CI: 

14.6%, 18.2%) among children ages 0-17 have not changed significantly in Maryland 

between 2006 and 2010, we do not expect the associations presented in this study to change 

substantially.21,22

Our results suggest that having received or bought anything that has a tobacco company 

name or picture on it was associated with cigarette smoking. Although not shown, similar 

associations were found for non-asthmatic adolescent boys and girls with the addition that 

the intention to wear anything that has a tobacco company name or picture on it was also 

associated with non-asthmatic male student smoking. Possessing or being willing to use 

tobacco promotional materials has been identified as a significant predictor not only for 

being an asthmatic smoker, but also to initiate cigarette smoking.23 Further studies should 

explore the effectiveness of using newer counter-marketing approaches including 

“branding” anti-tobacco campaigns, targeting messages to high risk and special audiences, 

building youth movements against tobacco, and distributing anti-tobacco gear such as T-

shirts, hats, posters, and stickers to prevent smoking among asthmatic youth.24
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Musicians, actors, and athletes can be role models and influence adolescents’ normative 

expectations about health risk.25 In our study, approximately 3 out of 4 asthmatic adolescent 

students were exposed to actors using tobacco on TV or in movies, and 1 out of 4 asthmatic 

adolescent students were exposed to athletes using tobacco on TV. Exposure to athletes 

using tobacco on TV was associated with smoking among asthmatic adolescent male 

students. Awareness campaigns are needed to inform athletes and actors of the potential 

negative impact of their smoking on adolescent students.25 It has been suggested that 

smoking cessation and control media campaigns including those with actors and athletes 

should use a highly emotional approach to make ads more likely to be recalled, to be 

perceived as more effective, and to be thought about and discussed.26,27

According to a recent report from the Surgeon General, changing the motion picture rating 

criteria for R movies to reflect tobacco use could have substantial implications in cigarette 

use among adolescent students.28 This report suggests that reducing the current annual mean 

of 275 tobacco images to 10 or less would reduce adolescent smoking rates by 18%, and 

therefore, 1 million tobacco deaths among children and adolescent students could be 

prevented.28 Dr Stanton A. Glantz from the Smoke Free Movies project at the University of 

California, San Francisco enumerates other strategies including (1) requiring studios and 

theaters to run a proven-effective anti-smoking ad (not produced by a tobacco company) 

before any film with any tobacco presence, in any distribution channel, regardless of its 

Motion Picture Association of America rating, (2) prohibiting tobacco brand identification 

in films and the presence of tobacco brand imagery such as billboards in the background of 

any movie scene, and (3) posting a certification in the closing credits declaring that nobody 

on the production received cash money, free cigarettes, or other gifts, free publicity, interest-

free loans or anything else of value from anyone in exchange for using or displaying 

tobacco.29

School cessation and initiation programs have the potential to capitalize on peer influence. 

Similar to Zibikowski et al's findings, we found that cigarette offers from best friends is the 

strongest predictor of smoking for asthmatic adolescent students.7 Although it was not the 

focus of our current study, we also found similar results for non-asthmatic adolescents. One 

implication of this is that it is important to identify adolescent school leaders who can serve 

as role models as well as sources of information about not smoking. These school programs 

should also use social marketing techniques to appeal to and reach these adolescents taking 

into account different realities, expectations, and perceptions that adolescents may have.9,30 

For example, asthmatic adolescents were more likely than other high school students to have 

the perception that hookah is less harmful than cigarette smoking.9

Our findings suggest the need for general interventions to reduce middle and high school 

students’ cigarette smoking as well as targeted interventions for asthmatic adolescent 

students. The CDC recommends the implementation of school curriculum focusing on 

tobacco use prevention from kindergarten to 12th grade, with increased intensity in junior 

high or middle school when most accelerated smoking onset occurs.31 These interventions 

should improve communication among school nurses, providers, and parents;32 and 

reinforce the creation of social capital to promote social acceptance of being a nonsmoker 

person. Adolescent students could be concerned with the consequences of quitting smoking 
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such as peer rejection and destruction of social standing.33 The CDC suggests that to obtain 

larger and more sustained effects, school-based prevention programs should be implemented 

in combination with supplementary or complementary family, mass media and community-

based programs as well as taxation and smokefree policies, among other initiatives.34 It is 

crucial to work with diverse partners for sustaining these school programs.35 Some schools 

have implemented tobacco-free campus policy that includes no tobacco use or advertising 

on school property allowed by anyone at any time. Innovative approaches to support 

adolescent smoking reduction/cessation include mobile phone-based cessation interventions 

using interactive and automated features so that participants could receive text messages that 

support their quit attempt. Other innovative approaches include the use of digital media to 

track asthma conditions, triggers and related activities and message content changes over the 

course of the intervention such as text responses provided on demand to participants 

encountering urges to smoke.36,37 Because nurse delivered asthma management and 

education in schools has been shown to improve quality of life; and reduce absenteeism, 

number of days of interrupted activity, and emergency department usage; school nurses 

could also provide smoking cessation messages.38,39

Tailored smoking reduction/cessation strategies for asthmatic adolescent students have 

included the use of Web-based tailored asthma intervention programs with a referral 

coordinator;40 a laptop computer-assisted decision-making program consisting of a 10-

minute counseling session;41 educational programs using peer leader interactions through 

videos, games, and activities;42 and the dissemination of messages capitalizing on the 

influential role of older peers on younger adolescents.43 Future studies should identify the 

impact of cessation smoking messages that are (1) tailored to asthmatic students, (2) focused 

on the health effects due to smoking, and (3) delivered by self-identified asthmatic actors 

and athletes. Alternative tobacco products should also be addressed by future studies 

because high school students with asthma are not only more likely to use hookah, but also to 

perceive that hookah use is less harmful than cigarette smoking when compared to other 

students.9

IMPLICATIONS FOR SCHOOL HEALTH

As suggested by the literature, we found that asthmatic adolescent students were more likely 

to smoke compared to non-asthmatic adolescent students.5 School campaigns reducing 

adolescents’ exposure to secondhand smoke should target all asthmatic middle and high 

school students. School tobacco cessation and initiation programs targeting asthmatic 

students have capitalized on peer influence available in their social networks; peer 

interaction through videos, games and activities; and the use of websites and a laptop 

computer-assisted decision-making program. These school programs should be implemented 

in combination with complementary family, mass media and community-based programs as 

well as taxation and smoke-free policies, among other initiatives.34 Anti-tobacco campaigns 

targeting male adolescent students should take advantage of the influence that musicians, 

actors, and athletes have on adolescent students’ normative expectations about health risk.

Kanamori et al. Page 8

J Sch Health. Author manuscript; available in PMC 2015 May 13.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Acknowledgments

This work was supported in part by Cooperative Agreement Number OPASS-8-9738Gfromthe Tobacco 
ProgramEvaluation MOU, Maryland Department of Health and Mental Hygiene, Cooperative Agreement Number 1 
U48 DP001929 fromthe Centers for Disease Control and Prevention, Prevention Research Centers Programand the 
P20 Center of Excellence (P20MD002288-06, Sub-Project ID: 6068) at the Center for Research on US Latino HIV/
AIDS and Drug Abuse (CRUSADA) funded by the National Institute on Minority Health and Health Disparities 
(NIMHD) of the National Institutes of Health (NIH).

REFERENCES

1. Agency for Healthcare Research and Quality (AHRQ). [June 13, 2014] Overview of Children in the 
Emergency Department. 2010. Available at: http://www.hcup-us.ahrq.gov/reports/statbriefs/
sb157.pdf.

2. National Center for HIV/AIDS. [July 14, 2014] Viral Hepatitis, STD, and TB Prevention 
(NCHHSTP). Youth Risk Behavior Surveillance System. 2014. Available at: http://nccd.cdc.gov.

3. Kruger J, Trosclair A, Rosenthal A, Babb S, Rodes R. Physician advice on avoiding secondhand 
smoke exposure and referrals for smoking cessation services. Tob Induc Dis. 2012; 10(10):1–10. 
[PubMed: 22300423] 

4. Comhair SA, Gaston BM, Ricci KS, et al. Detrimental effects of environmental tobacco smoke in 
relation to asthma severity. PLoS One. 2011; 6(5):e18574. [PubMed: 21572527] 

5. Everett Jones S, Merkle S, Wheeler L, Mannino D, Crossett L. Tobacco and other drug use among 
high school students with asthma. J Adolesc Health. 2006; 39(2):291–294. [PubMed: 16857544] 

6. Dowdell EB, Posner MA, Hutchinson MK. Cigarette smoking and alcohol use among adolescents 
and young adults with asthma. Nurs Res Pract. 2011; 2011:1–7.

7. Zbikowski SM, Klesges RC, Robinson LA, Alfano CM. Risk factors for smoking among 
adolescents with asthma. J Adolesc Health. 2002; 30:279–287. [PubMed: 11927240] 

8. Accordini S, Janson C, Svanes C, Jarvis D. The role of smoking in allergy and asthma: lessons from 
the ECRHS. Curr Allergy Asthma Rep. 2012; 12(3):185–191. [PubMed: 22528471] 

9. Martinasek MP, Gibson-Young L, Forrest J. Hookah smoking and harm perception among 
asthmatic adolescents: findings from the Florida Youth Tobacco Survey. J Sch Health. 2014; 84(5):
334–341. [PubMed: 24707928] 

10. Voorhees C, Ye C, Carter-Pokras O, et al. Peers, tobacco advertising, and secondhand smoke 
exposure influences smoking initiation in diverse adolescents. Am J Health Promot. 2011; 
25(3):e1–e11. [PubMed: 21192739] 

11. Pedersen ER, Miles JN, Ewing BA, Shih RA, Tucker JS, D'Amico EJ. A longitudinal examination 
of alcohol, marijuana, and cigarette perceived norms among middle school adolescents. Drug 
Alcohol Depend. 2013; 133(2):647–653. [PubMed: 24012070] 

12. Slater MD, Kimberly LH. Prospective influence of music-related media exposure on adolescent 
substance-use initiation: a peer group mediation model. J Health Commun. 2013; 18(3):291–305. 
[PubMed: 23311876] 

13. Harakeh Z, Vollebergh WA. The impact of active and passive peer influence on young adult 
smoking: an experimental study. Drug Alcohol Depend. 2012; 121(3):220–223. [PubMed: 
21955363] 

14. Hublet A, De Bacquer D, Boyce W, Godeau E, Schmid H, Vereecken C. Smoking in young people 
with asthma. J Public Health. 2007; 29(4):343–349.

15. Ayala GX, Miller D, Zagami E, Riddle C, Willis S, King D. Asthma in middle schools: what 
students have to say about their asthma. J Sch Health. 2006; 76(6):208–214. [PubMed: 16918840] 

16. Kirke D. Gender clustering in friendship networks: some sociological implications. Methodol 
Innov Online. 2009; 4:23–36.

17. Institutes of Medicine of the National Academies (IOM). [June 13, 2014] Ending the Tobacco 
Problem: A Blueprint for the Nation. 2007. Available at http://www.legacyforhealth.org/content/
download/571/6842/file/tobacco_final_report.pdf.

Kanamori et al. Page 9

J Sch Health. Author manuscript; available in PMC 2015 May 13.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.hcup-us.ahrq.gov/reports/statbriefs/sb157.pdf
http://www.hcup-us.ahrq.gov/reports/statbriefs/sb157.pdf
http://nccd.cdc.gov
http://www.legacyforhealth.org/content/download/571/6842/file/tobacco_final_report.pdf
http://www.legacyforhealth.org/content/download/571/6842/file/tobacco_final_report.pdf


18. Landis JR, Koch GG. The measurement of observer agreement for categorical data. Biometrics. 
1977; 33:159–174. [PubMed: 843571] 

19. US Department of Health and Human Services (HHS). [June 13, 2014] A Report of the Surgeon 
General. How Tobacco Smoke Causes Disease: What It Means to You. 2010. Available at: http://
www.cdc.gov/tobacco/data_statistics/sgr/2010/index.htm?s_cid=cs_1843.

20. Van de Ven MO, Engels RC, Kerstjens HA, Van den Eijnden RJ. Bidirectionality in the 
relationship between asthma and smoking in adolescents: a population-based cohort study. J 
Adolesc Health. 2007; 41(5):444–454. [PubMed: 17950164] 

21. Maryland Department of Health & Mental Hygiene (DHMH). [July 10, 2014] Monitoring 
Changing Tobacco Use Behaviors 2000-2010. 2014. Available at: http://mdquit.org/sites/default/
files/pdf_files/2010%20BiennialTobaccoReport%5B1%5D.pdf.

22. Maryland Department of Health and Mental Hygiene (DHMH). [July 21, 2014] Asthma in 
Maryland 2012. 2014. Available at: http://phpa.dhmh.maryland.gov/mch/Documents/Asthma
%20in%20Maryland%202012.pdf.

23. Gilpin EA, White MM, Messer K, Pierce JP. Receptivity to tobacco advertising and promotions 
among young adolescents as a predictor of established smoking in young adulthood. Am J Public 
Health. 2007; 97(8):1489–1495. [PubMed: 17600271] 

24. Parvanta S, Gibson L, Forquer H, et al. Applying quantitative approaches to the formative 
evaluation of antismoking campaign messages. Soc Mar Q. 2013; 19(4):242–264. [PubMed: 
24817829] 

25. Shadel WG, Fryer CS, Tharp-Taylor S. Uncovering the most effective active ingredients of 
antismoking public service announcements: the role of actor and message characteristics. Nicotine 
Tob Res. 2009; 11(5):547–552. [PubMed: 19372574] 

26. Durkin SJ, Biener L, Wakefield MA. Effects of different types of antismoking ads on reducing 
disparities in smoking cessation among socioeconomic subgroups. Am J Public Health. 2009; 
99(12):2217–2223. [PubMed: 19833980] 

27. Terry-McElrath Y, Wakefield M, Ruel E, et al. The effect of antismoking advertisement 
executional characteristics on youth comprehension, appraisal, recall, and engagement. J Health 
Commun. 2005; 10(2):127–143. [PubMed: 15804904] 

28. US Department of Health and Human Services. [July 21, 2014] The Health Consequences of 
Smoking—50 Years of Progress. 2014. Available at: http://www.surgeongeneral.gov/library/
reports/50-years-of-progress/.

29. Smoke Free Movies. University of California; San Francisco: 2014. Available at: http://
smokefreemovies.ucsf.edu/about.html. [July 10, 2014]

30. Grier SA, Kumanyika S. Targeted marketing and public health. Annu Rev Public Health. 2010; 
31:349–369. [PubMed: 20070196] 

31. Centers for Disease Control and Prevention (CDC). [July 21, 2014] Addressing Tobacco Use and 
Addiction. 2007. Available at: http://www.surgeongeneral.gov/library/reports/preventing-youth-
tobacco-use/full-report.pdf.

32. Liberatos P, Leone J, Craig AM, Frei EM, Fuentes N, Harris IM. Challenges of asthma 
management for school nurses in districts with high asthma hospitalization rates. J Sch Health. 
2013; 83(12):867–875. [PubMed: 24261521] 

33. Tharp-Taylor S, Fryer CS, Shadel WG. Targeted smoking cessation messages for adolescents. 
Addict Behav. 2012; 37(7):844–847. [PubMed: 22481049] 

34. Centers for Disease Control and Prevention (CDC). [July 21, 2014] Best Practices for 
Comprehensive Tobacco Control Programs. 2007. Available at: http://www.cdc.gov/tobacco/
stateandcommunity/best_practices/pdfs/2014/comprehensive.pdf?
utm_source=rss&utm_medium=rss&utm_campaign=best-practices-for-comprehensive-tobacco-
control-programs-2014-pdf.

35. Carpenter LM, Lachance L, Wilkin M, Clark NM. Sustaining school-based asthma interventions 
through policy and practice change. J Sch Health. 2013; 83(12):859–866. [PubMed: 24261520] 

36. Centers for Disease Control and Prevention (CDC). [July 21, 2014] Guide to Community 
Preventive Services. 2013. Available at: http://www.cdc.gov/epo/communityguide.htm.

Kanamori et al. Page 10

J Sch Health. Author manuscript; available in PMC 2015 May 13.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.cdc.gov/tobacco/data_statistics/sgr/2010/index.htm?s_cid=cs_1843
http://www.cdc.gov/tobacco/data_statistics/sgr/2010/index.htm?s_cid=cs_1843
http://mdquit.org/sites/default/files/pdf_files/2010%20BiennialTobaccoReport%5B1%5D.pdf
http://mdquit.org/sites/default/files/pdf_files/2010%20BiennialTobaccoReport%5B1%5D.pdf
http://phpa.dhmh.maryland.gov/mch/Documents/Asthma%20in%20Maryland%202012.pdf
http://phpa.dhmh.maryland.gov/mch/Documents/Asthma%20in%20Maryland%202012.pdf
http://www.surgeongeneral.gov/library/reports/50-years-of-progress/
http://www.surgeongeneral.gov/library/reports/50-years-of-progress/
http://smokefreemovies.ucsf.edu/about.html
http://smokefreemovies.ucsf.edu/about.html
http://www.surgeongeneral.gov/library/reports/preventing-youth-tobacco-use/full-report.pdf
http://www.surgeongeneral.gov/library/reports/preventing-youth-tobacco-use/full-report.pdf
http://www.cdc.gov/tobacco/stateandcommunity/best_practices/pdfs/2014/comprehensive.pdf?utm_source=rss&utm_medium=rss&utm_campaign=best-practices-for-comprehensive-tobacco-control-programs-2014-pdf
http://www.cdc.gov/tobacco/stateandcommunity/best_practices/pdfs/2014/comprehensive.pdf?utm_source=rss&utm_medium=rss&utm_campaign=best-practices-for-comprehensive-tobacco-control-programs-2014-pdf
http://www.cdc.gov/tobacco/stateandcommunity/best_practices/pdfs/2014/comprehensive.pdf?utm_source=rss&utm_medium=rss&utm_campaign=best-practices-for-comprehensive-tobacco-control-programs-2014-pdf
http://www.cdc.gov/tobacco/stateandcommunity/best_practices/pdfs/2014/comprehensive.pdf?utm_source=rss&utm_medium=rss&utm_campaign=best-practices-for-comprehensive-tobacco-control-programs-2014-pdf
http://www.cdc.gov/epo/communityguide.htm


37. Panzera AD, Schneider TK, Martinasek MP, et al. Adolescent asthma self-management: patient 
and parent-caregiver perspectives on using social media to improve care. J Sch Health. 2013; 
83(12):921–930. [PubMed: 24261527] 

38. Rodriguez E, Rivera DA, Perlroth D, Becker E, Wang NE, Landau M. School nurses’ role in 
asthma management, school absenteeism, and cost savings: a demonstration project. J Sch Health. 
2013; 83(12):842–850. [PubMed: 24261518] 

39. Cicutto L, To T, Murphy S. A randomized controlled trial of a public health nurse-delivered 
asthma program to elementary schools. J Sch Health. 2013; 83(12):876–884. [PubMed: 24261522] 

40. Joseph CL, Ownby DR, Havstad SL, et al. Evaluation of a web-based asthma management 
intervention program for urban teenagers: reaching the hard to reach. J Adolesc Health. 2013; 
52(4):419–426. [PubMed: 23299008] 

41. Rhee H, Hollen PJ, Belyea MJ, Sutherland MA. Decision-making program for rural adolescents 
with asthma: a pilot study. J Pediatr Nurs. 2008; 23(6):439–450. [PubMed: 19026912] 

42. Asthma Australia. [July 10, 2014] Anti-Smoking Asthma Program for High Schools—A Pilot 
Study. 2014. Available at: http://www.asthma australia.org.au/Current_research_grants.aspx#Anti-
smoking_ Asthma_Program_%28ASAP%29.

43. Asthma Foundation Victoria. [July 10, 2014] The Adolescent Asthma Action (Triple A) Program. 
2014. Available at: http://triplea.asthma.org.au.

Kanamori et al. Page 11

J Sch Health. Author manuscript; available in PMC 2015 May 13.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.asthmaaustralia.org.au/Current_research_grants.aspx#Anti-smoking_Asthma_Program_%28ASAP%29
http://www.asthmaaustralia.org.au/Current_research_grants.aspx#Anti-smoking_Asthma_Program_%28ASAP%29
http://triplea.asthma.org.au


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kanamori et al. Page 12

Table 1

Current Smoking Rates by Asthma Status, Sociodemographic Characteristics, and Self-Perceived Health 

Status

Asthmatic adolescent students Non-asthmatic adolescent students

% Current smokers % Current smokers p-Value
*

All adolescents 14.1 10.8 <.001

Sex

    Girls 14.1 10.0 <.001

    Boys 14.1 11.5 <.001

Race/ethnicity

    American Indian or Alaskan Native 20.9 13.9

    Black or African American 9.5 6.7 <.001

    Asian 16.1 5.8 <.001

    Hispanic or Latino 17.1 13.5

    Native Hawaiian/Pacific Islander 30.8 20.8

    White 17.0 13.6 < .001

Education

    Middle school 6.9 3.3 < .001

    High school 18.5 15.3 < .001

Weekly income
†

    $10 or less 8.4 5.2 < .001

    More than $10 18.0 15.6 < .001

Self-perceived health status

    Good/verygood/excellent 11.6 9.6 < .001

    Fair/poor 36.2 29.0 < .01

*
Chi-square test for independence of current smoker % between asthmatic adolescents and non-asthmatic adolescents taking into account the 

complex survey design.

†
Income includes the amount of money they get from a job and other sources (allowance) during an average week.
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Table 2

Multivariate Logistic Regression Model Comparing Exposure to Messages From New and Traditional Mass 

Media for Current Cigarette Smoking Among Asthmatic Adolescent Students

Asthmatic adolescent female students Asthmatic adolescent male students

Significant predictor
* AOR 95% CI p-Value AOR 95% CI p-Value

Exposure to messages from newand traditional mass media

Exposed to athletes using tobacco on TV some or most of 
the time

1.11 (0.83, 1.47) .49 2.28 (1.76, 2.96) < .001

Received or bought anything that has a tobacco company 
name or picture on it

5.66 (4.47, 7.16) <.001 5.49 (4.17, 7.21) < .001

Have the intention to wear something that has a tobacco 

company name or picture on it
†

3.14 (2.37, 4.15) <.001 2.32 (1.71, 3.14) < .001

AOR, adjusted odds ratio; CI, confidence interval. Multivariate analysis controlling for weekly income, education, and self-perceived health status 
are shown. Odd ratios reflect the relative likelihood that the adolescent is a current cigarette smoker.

*
This table only presents predictors with at least 1 statistically significant estimate.

†
Such as a lighter, T-shirt, hat, or sunglasses.
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Table 3

Multivariate Logistic Regression Model Comparing Social Networks' Influence for Current Cigarette Smoking 

Among Asthmatic Adolescent Students

Asthmatic adolescent female students Asthmatic adolescent male students

Significant predictor* AOR 95% CI p-Value AOR 95% CI p-Value

Have at least 1 close friend who smokes cigarettes 6.09 (4.16, 8.92) <.001 5.26 (3.34, 8.28) < .001

Exposed to secondhand smoke in a room† 3.42 (2.20, 5.33) <.001 1.27 (0.77, 2.09)

Exposed to secondhand smoke in a car‡ 2.98 (1.87, 4.77) <.001 5.02 (3.23, 7.81) < .001

Have the intention to smoke if one of their best friends 
offered them a cigarette

48.38 (27.49, 85.16) <.001 19.09 (11.73, 31.09) < .001

AOR, adjusted odds ratio; CI, confidence interval. Multivariate analysis controlling for weekly income, education, and self-perceived health status 
are shown. Odd ratios reflect the relative likelihood that the adolescent is a current cigarette smoker.

*
This table only presents predictors with at least 1 statistically significant estimate.

†
Exposure to secondhand smoke in a room at least 1 day during the past 7 days.

‡
Exposure to secondhand smoke in a car at least 1 day during the past 7 days.
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Table 4

Comprehensive Multivariate Logistic Regression Model Comparing Social Networks' Influence, and Exposure 

to Messages From New and Traditional Mass Media for Current Cigarette Smoking Among Asthmatic 

Adolescent Students

Asthmatic adolescent female students Asthmatic adolescent male students

Significant predictor* AOR 95% CI p-Value AOR 95% CI p-Value

Exposure to messages from newand traditional mass media

    Received or bought anything that has a tobacco company
name or picture on it

2.73 (1.74, 4.27) < .001 3.42 (2.34, 4.99) < .001

Social Networks' Influence

    Have at least 1 close friend who smokes cigarettes 6.23 (4.12, 9.41) < .001 4.44 (2.79, 7.06) < .001

    Exposed to secondhand smoke in a room† 3.59 (2.17, 5.92) < .001 1.29 (0.76, 2.18) .34

    Exposed to secondhand smoke in a car‡ 2.69 (1.63, 4.45) < .001 4.67 (2.89, 7.54) < .001

    Have the intention to smoke if one of their best friends
offered them a cigarette

53.18 (28.53, 99.14) < .001 19.43 (11.38, 33.23) < .001

AOR, adjusted odds ratio; CI, confidence interval. Multivariate analysis controlling for weekly income, education, and self-perceived health status 
are shown. Odd ratios reflect the relative likelihood that the adolescent is a current cigarette smoker.

*
This table only presents predictors with at least 1 statistically significant estimate.

†
Exposure to secondhand smoke in a room at least 1 day during the past 7 days.

‡
Exposure to secondhand smoke in a car at least 1 day during the past 7 days.

J Sch Health. Author manuscript; available in PMC 2015 May 13.


